Molecules of 1-(6-amino-1,3-benzodioxol-5-yl)-3-(4-methylphenyl)prop-2-en-1-one, C 17 H 15 NO 3 , (I), 1-(6-amino-1,3-benzodioxol-5-yl)-3-(4-methoxyphenyl)prop-2-en-1-one, C 17 -H 15 NO 4 , (II), and 1-(6-amino-1,3-benzodioxol-5-yl)-3-[4-(triuoromethyl)phenyl]prop-2-en-1-one, C 17 H 12 F 3 NO 3 , (III), all contain an intramolecular NÐHÁ Á ÁO hydrogen bond and all exhibit polarized molecular±electronic structures. The molecules of (I) are linked into simple sheets, generated by translation, by means of one NÐHÁ Á ÁO and one CÐ HÁ Á Á%(arene) hydrogen bond. Compound (II) crystallizes as two concomitant polymorphs, viz. (IIa), with Z H = 1 in P2 1 /c, and (IIb), with Z H = 2 in P1. In (IIa), intra-and intermolecular NÐHÁ Á ÁO hydrogen bonds generate a helical chain of rings, and these chains are linked into sheets by simple helical chains built from a CÐHÁ Á Á%(arene) hydrogen bond, while in (IIb), the molecules are linked into simple chains by a CÐHÁ Á ÁO hydrogen bond. In (III), where Z H = 2, each type of molecule forms a simple NÐHÁ Á ÁO hydrogen-bonded chain generated by translation and the two types of chain are linked by a single %±% stacking interaction.
Molecules of 1-(6-amino-1,3-benzodioxol-5-yl)-3-(4-methylphenyl)prop-2-en-1-one, C 17 H 15 NO 3 , (I), 1-(6-amino-1,3-benzodioxol-5-yl)-3-(4-methoxyphenyl)prop-2-en-1-one, C 17 -H 15 NO 4 , (II), and 1-(6-amino-1,3-benzodioxol-5-yl)-3- [4-(triuoromethyl) phenyl]prop-2-en-1-one, C 17 H 12 F 3 NO 3 , (III), all contain an intramolecular NÐHÁ Á ÁO hydrogen bond and all exhibit polarized molecular±electronic structures. The molecules of (I) are linked into simple sheets, generated by translation, by means of one NÐHÁ Á ÁO and one CÐ HÁ Á Á%(arene) hydrogen bond. Compound (II) crystallizes as two concomitant polymorphs, viz. (IIa), with Z H = 1 in P2 1 /c, and (IIb), with Z H = 2 in P1. In (IIa), intra-and intermolecular NÐHÁ Á ÁO hydrogen bonds generate a helical chain of rings, and these chains are linked into sheets by simple helical chains built from a CÐHÁ Á Á%(arene) hydrogen bond, while in (IIb), the molecules are linked into simple chains by a CÐHÁ Á ÁO hydrogen bond. In (III), where Z H = 2, each type of molecule forms a simple NÐHÁ Á ÁO hydrogen-bonded chain generated by translation and the two types of chain are linked by a single %±% stacking interaction.
Comment
A range of 2-aminochalcone derivatives have been prepared for use as intermediates in the synthesis of new 6,7-methylenedioxytetrahydroquinolin-4-ones, compounds with interesting biological and pharmacological properties (Donnelly & Farell, 1990; Prager & Thredgold, 1968; Kurasawa et al., 2002) . We report here the molecular and supramolecular structures of three such compounds, (I)±(III), and compare them with two further examples, (IV) and (V) (Low et al., 2002) .
Compounds (I) and (III) crystallize with Z
H values of 1 and 2, respectively, while compound (II) forms two polymorphs, viz. monoclinic and triclinic, denoted (IIa) and (IIb), respectively, which crystallize concomitantly from dimethylformamide, with Z H values of 1 and 2, respectively (Figs. 1±4). Of the two polymorphs of (II), the monoclinic polymorph has a signi®cantly higher density than the triclinic polymorph and hence is probably the thermodynamically more stable form (Burger & Ramberger, 1979) .
There is signi®cant bond ®xation within the amino-substituted aryl rings of (I)±(III) ( Table 1 ). In particular, the C3aÐ C4 and C7ÐC7a bonds are both short, while the C5ÐC6 and C6ÐC7 bonds are long. In addition, the C6ÐC8 bond is short for its type (mean value 1.488 A Ê ; Allen et al., 1987) , while C8Ð O8 is long (mean value 1.231 A Ê ). These values point to the charge-separated form, (A) (see scheme below), as an important contributor to the overall molecular±electronic structure, alongside the delocalized form, (B). An entirely similar pattern of distances (Table 1) is observed in the analogous compounds (IV) and (V), the structures of which have recently been reported (Low et al., 2002) , although this was not discussed or noted in the original report, which focused exclusively on the supramolecular aggregation of (IV) and (V).
In all cases, the molecular skeletons are fairly close to being planar but, as shown by the key torsion angles (Table 2) , there are some signi®cant deviations in most of the independent examples. The sole exception is the type 1 molecule (containing atom O11, etc.; Fig. 3a ) of compound (III). The ®ve-membered rings show some¯exibility of conformational behaviour. Thus, this ring is planar in (IIa) [although not in (IIb)] and in the type 2 molecule of compound (III), but it adopts an envelope conformation, with a folding across the OÁ Á ÁO line, in (I), in both molecules of (IIb) and in the type 1 molecule of (III). For these rings, the ring-puckering parameter 9 2 (Cremer & Pople, 1975) takes the values 31.1 (15) and 30.5 (9) in (I) and (III), respectively, and 30.9 (5) and 213.7 (5) in the two independent molecules of (IIb). The two independent molecules in (IIb) exhibit different conformations at the methoxy substituent (Table 2) , and this alone is suf®cient to preclude the possibility of any additional symmetry All of the molecules contain an intramolecular NÐHÁ Á ÁO hydrogen bond (Tables 3±6), in each case generating an S(6) motif (Bernstein et al., 1995) , and these may have some in¯uence on the overall molecular conformations. The supramolecular structures of (I) and (IIa) both depend upon a combination of NÐHÁ Á ÁO and CÐHÁ Á Á%(arene) hydrogen bonds to generate sheets, but the structures differ considerably in detail. In compound (I), the amine atom N5 in the molecule at (x, y, z) acts as hydrogen-bond donor, via atom H5B, to ring atom O1 in the molecule at (x, y À 1, z), so generating by translation a C(7) chain running parallel to the The molecule of (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level and H atoms are shown as small spheres of arbitrary radii.
Figure 2
The molecule of (IIa), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level and H atoms are shown as small spheres of arbitrary radii.
Figure 3
The two independent molecules of (IIb), showing the atom-labelling scheme for (a) the type 1 molecule and (b) the type 2 molecule. Displacement ellipsoids are drawn at the 30% probability level and H atoms are shown as small spheres of arbitrary radii.
Figure 4
The two independent molecules of (III), showing the atom-labelling scheme for (a) the type 1 molecule and (b) the type 2 molecule. Displacement ellipsoids are drawn at the 30% probability level and H atoms are shown as small spheres of arbitrary radii.
Figure 5
Part of the crystal structure of (I), showing the formation of a chain parallel to [010] . For the sake of clarity, H atoms bonded to C atoms have been omitted. Atoms marked with an asterisk (*) or a hash (#) are at the symmetry positions (x, y À 1, z) and (x, 1 + y, z), respectively.
[010] direction (Fig. 5 ). In addition, atom C2 in the molecule at (x, y, z) acts as hydrogen-bond donor, via atom H2A, to the C11±C16 ring in the molecule at (x À 1, y, z), so generating by translation a chain running parallel to the [100] direction (Fig. 6) (Fig. 7) . Four sheets of this type pass through each unit cell, but there are no direction-speci®c interactions between adjacent sheets.
The monoclinic polymorph (IIa) of compound (II) exhibits two CÐHÁ Á Á%(arene) hydrogen bonds in addition to the two NÐHÁ Á ÁO interactions (Table 4) . Amine atom N5 in the molecule at (x, y, z) acts as donor, again via atom H5B, but this time to carbonyl atom O8 in the molecule at (2 À x, y À 1 2 , 1 2 À z), so producing a helical C 1 2 (4)C(6)[S(6)] chain of rings running parallel to the [010] direction and generated by the 2 1 screw axis along (1, y, 1 4 ) (Fig. 8) . This chain of rings may be contrasted with the very simple chain formed by the NÐ HÁ Á ÁO hydrogen bonds in compound (I) (Fig. 5) Part of the crystal structure of (I), showing the formation of a chain parallel to [100] . For the sake of clarity, H atoms bonded to C atoms not involved in the motif shown have been omitted. Atoms marked with an asterisk (*) or a hash (#) are at the symmetry positions (x À 1, y, z) and (1 + x, y, z), respectively.
Figure 7
A stereoview of part of the crystal structure of (I), showing the formation of a sheet parallel to (001). For the sake of clarity, H atoms bonded to C atoms not involved in the motif shown have been omitted.
Figure 10
A stereoview of part of the crystal structure of polymorph (IIa), showing the formation of a sheet parallel to (001). For the sake of clarity, the intramolecular hydrogen bond and H atoms bonded to C atoms and not involved in the motif shown have been omitted. the C11±C16 ring in the molecule at (1 À x, y À (Fig. 9 ), but also serves to link all of the chain of rings into an (001) sheet (Fig. 10 ). In the triclinic polymorph (IIb), the type 1 molecules (Fig. 3a) are linked by means of a single CÐHÁ Á ÁO hydrogen bond into chains generated by translation, while the type 2 molecules (Fig. 3b) are pendent from these chains and linked to them by NÐHÁ Á ÁO hydrogen bonds (Fig. 11) Each of the two independent molecules in compound (III) forms a simple C(7) chain. The amine atoms N15 and N25 in the molecules at (x, y, z) act as donors to, respectively, the ring atoms O11 and O21 in the molecules at (x À 1, y, z), so generating C(7) chains by translation (Table 5 and Fig. 12 ). These two chains are linked by an aromatic %±% stacking interaction between the C111±C116 and C211±C216 rings within the asymmetric unit. The dihedral angle between the planes of these two rings is only 4.5 (2) , the interplanar spacing is ca 3.5 A Ê and the centroid±centroid separation is 3.618 (2) A Ê . Propagation of this interaction then links the two independent translational chains ( Fig. 12) The simple and complex sheets in (I) and (IIa), the single chains in (IIb) and the paired chains in (III) may be brie¯y compared with the supramolecular structures of the analogues (IV) and (V) (Low et al., 2002) . In (IV), where Z H = 1, the sole signi®cant intermolecular interactions are a CÐHÁ Á ÁO hydrogen bond with a ring O atom as acceptor, which generates zigzag C(10) chains, and a %±% stacking interaction linking these chains into sheets. In (V), where Z H = 2, two NÐ HÁ Á ÁO hydrogen bonds generate centrosymmetric R 4 8 (16) tetramers, which are weakly linked into chains by two rather long CÐHÁ Á ÁO hydrogen bonds. Hence, for the ®ve compounds (I)±(V), while their intramolecular properties are all very similar, their supramolecular aggregation patterns are all different. For no single example in this series could the supramolecular structure be predicted from a knowledge of the supramolecular structures of all the others.
Experimental
For the synthesis of (I), a solution of 6-amino-3,4-methylenedioxyacetophenone (0.5 g, 2.79 mmol), 4-tolualdehyde (0.33 g, 2.75 mmol), ethanol (10 ml) and aqueous NaOH (0.5 ml, 20%) was heated under re¯ux for 20 min. After cooling the mixture, the resulting precipitate was ®ltered off and washed with ethanol, yielding (I) as a yellow solid (yield 91%, m.p. 401 K) 108.0, 109.9, 122.7, 128.5, 129.4, 132.5, 137.7, 139.6, 141.0, 151.7, 152.7, 187.7 (C O ). Crystals of (I) suitable for single-crystal X-ray diffraction were grown from a solution in ethanol. For the synthesis of (II), a solution of 6-amino-3,4-methylenedioxyacetophenone (0.5 g, 2.79 mmol), 4-methoxybenzaldehyde (0.38 g, 2.79 mmol), ethanol (10 ml) and aqueous NaOH (0.5 ml, 20%) was heated under re¯ux for 30 min. After cooling the mixture, the resulting precipitate was ®ltered off and crystallized from ethanol, giving (II) 108.2, 112.0, 114.5, 121.2, 128.3, 130.0, 138.9, 142.1, 150.0, 153.5, 161.2, 189.0 (C O Part of the crystal structure of (III), showing the formation of a %-stacked pair of chains parallel to [100] . For the sake of clarity, H atoms bonded to C atoms have been omitted. Atoms marked with an asterisk (*) or a hash (#) are at the symmetry positions (x À 1, y, z) and (1 + x, y, z), respectively.
Figure 11
A stereoview of part of the crystal structure of polymorph (IIb), showing the formation of a C(8) chain along [100] . For the sake of clarity, the intramolecular hydrogen bond and H atoms bonded to C atoms and not involved in the motif shown have been omitted. synthesis of (III), a solution of 6-amino-3,4-methylenedioxyacetophenone (0.5 g, 2.79 mmol), 4-(tri¯uoromethyl)benzaldehyde (0.49 g, 2.79 mmol), ethanol (10 ml) and aqueous NaOH (0.5 ml, 20%) was heated under re¯ux for 25 min. After cooling the mixture, the resulting precipitate was ®ltered off and washed with ethanol, yielding (III) as an orange solid (yield 75%, m.p. 417 K 108.0, 108.9, 113.5 (CF 3 ), 125.5, 126.7, 129.3, 138.0, 139.1, 139.4, 152.2, 153.2, 187 .1 (C O). MS (70 eV): m/e (%) 335 (100, [M + ]). Crystals of (III) suitable for single-crystal X-ray diffraction were grown from a solution in ethanol.
Compound (I)
Crystal data Hydrogen-bonding geometry (A Ê , ) for (I).
Cg1 is the centroid of the C11±C16 ring. 
Table 1 Selected bond distances (A Ê ) for compounds (I)±(V). 
)] = 0.052 wR(F 2 ) = 0.157 S = 1.04 6611 re¯ections 433 parameters H-atom parameters constrained
For (I) and (IIa), the space groups P2 1 /n and P2 1 /c, respectively, were uniquely determined from the systematic absences. Crystals of (IIb) and (III) are triclinic, and the space group P1 was selected and then con®rmed by the structure analysis. All H atoms were located from difference maps and subsequently treated as riding atoms, with CÐH = 0.95 (CH), 0.98 (CH 3 ) or 0.99 A Ê (CH 2 ) and NÐH = 0.96 A Ê , and with U iso (H) = 1.2U eq (C,N), or 1.5U eq (C) for the methyl groups. In compound (III), the highest residual peak (0.77 e A Ê À3 ) is 1.26 A Ê from F141 and the deepest hole (À0.52 e A Ê À3 ) is 0.97 A Ê from F141. Careful inspection of electron-density maps indicated some libration of the CF 3 groups about the adjacent CÐC bonds, but gave no grounds for modelling these groups with more than three F-atom sites per group.
For all four compounds, data collection: COLLECT (Nonius, 1998). For compound (I), cell re®nement: DIRAX/LSQ (Duisenberg et al., 2000) ; data reduction: EvalCCD (Duisenberg et al., 2003 Table 4 Hydrogen-bonding geometry (A Ê , ) for polymorph (IIa).
Cg1 is the centroid of the C11±C16 ring and Cg2 is the centroid of the C3a/C4± C7/C7a ring. 
Table 5 Hydrogen-bonding geometry (A Ê , ) for polymorph (IIb) . Hydrogen-bonding geometry (A Ê , ) for (III). program(s) used to re®ne structure: OSCAIL and SHELXL97. For all four compounds, molecular graphics: PLATON (Spek, 2003); software used to prepare material for publication: SHELXL97 and PRPKAPPA (Ferguson, 1999) .
The X-ray data for compounds (II) and (III) were collected at the EPSRC X-ray Crystallographic Service, University of Southampton, England; the authors thank the staff for all their help and advice. JNL thanks NCR Self-Service, Dundee, for grants which have provided computing facilities for this work. RA thanks`Fundacio Â n para la Promocio Â n de la Investigacio Â n y la Tecnologõ Âa (Banco de la Repu Â blica)' and Universidad del Valle for ®nancial support. PC thanks COLCIENCIAS for a doctoral fellowship. JC and MN thank Consejerõ Âa de Educacio Â n (Junta de Andalucõ Âa, Spain) for ®nancial support.
Supplementary data for this paper are available from the IUCr electronic archives (Reference: SK1762). Services for accessing these data are described at the back of the journal. 
Glidewell Computing details
For all compounds, data collection: COLLECT (Nonius, 1998 ). Cell refinement: DIRAX/LSQ (Duisenberg et al., 2000) for (I); DENZO (Otwinowski & Minor, 1997) and COLLECT for (IIa), (IIb), (III). Data reduction: EVALCCD (Duisenberg et al., 2003) for (I); DENZO and COLLECT for (IIa), (IIb), (III). Program(s) used to solve structure: SIR97 (Altomare et al., 1999) for (I); SHELXS97 (Sheldrick, 1997) and PRPKAPPA (Ferguson, 1999) . C7a-O1-C2-O3 −9.7 (3) C2-O1-C7a-C3a 6.7 (3) O1-C2-O3-C3a 9.4 (3) C5-C6-C8-O8 2.9 (3) C2-O3-C3a-C4 176.6 (2) C7-C6-C8-O8 −174.3 (2) C2-O3-C3a-C7a −5.3 (3) C5-C6-C8-C9 −177.8 (2) O3-C3a-C4-C5 177.4 (2) C7-C6-C8-C9 5.0 (3) C7a-C3a-C4-C5 −0.6 (3) O8-C8-C9-C10 20.2 (3) C3a-C4-C5-N5 −175.6 (2) C6-C8-C9-C10 −159.1 (2) C3a-C4-C5-C6 2.1 (3) C8-C9-C10-C11 178.4 (2) N5-C5-C6-C7 175.7 (2) C9-C10-C11-C16 172.8 (2) C4-C5-C6-C7 −2.0 (3) C9-C10-C11-C12 −9.0 (4) N5-C5-C6-C8 −1.6 (3) C16-C11-C12-C13 −2.2 (3) C4-C5-C6-C8 −179.2 (2) C10-C11-C12-C13 179.7 (2) C5-C6-C7-C7a 0.3 (3) C11-C12-C13-C14 0.6 (4) C8-C6-C7-C7a 177.5 (2) C12-C13-C14-C15 1.2 (4)
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C6-C7-C7a-C3a 1.3 (3) C12-C13-C14-C141 −179.7 (2) C6-C7-C7a-O1 −177.1 (2) C13-C14-C15-C16 −1.3 (4) O3-C3a-C7a-C7 −179.5 (2) C141-C14-C15-C16 179.6 (2) C4-C3a-C7a-C7 −1.2 (4) C12-C11-C16-C15 2.1 (3) O3-C3a-C7a-O1 −0.8 (3) C10-C11-C16-C15 −179.6 (2) C4-C3a-C7a-O1 177.4 (2) C14-C15-C16-C11 −0.4 (4) C2-O1-C7a-C7 −174.8 (2) (2) 0.0217 (7) 0.0221 (7) 0.0223 (7) −0.0105 (6) 0.0038 (6) −0.0024 (6) C14 0.0277 (7) 0.0247 (7) 0.0176 (7) −0.0101 (6) 0.0021 (6) 0.0024 (6) C15 0.0253 (7) 0.0177 (7) 0.0207 (7) −0.0070 (6) −0.0014 (6) 0.0009 (5) N15 0.0278 (7) 0.0384 (8) 0.0236 (7) −0.0075 (6) −0.0033 (6) 0.0130 (6) C16 0.0221 (7) 0.0181 (7) 0.0183 (7) −0.0068 (6) 0.0013 (6) −0.0003 (5) C17 0.0237 (7) 0.0222 (7) 0.0171 (7) −0.0078 (6) 0.0008 (6) 0.0024 (5) C17a 0.0210 (7) 0.0234 (7) 0.0204 (7) −0.0067 (6) −0.0019 (6) 0.0012 (6) C18 0.0233 (7) 0.0192 (7) 0.0213 (7 
